A new, simple, sensitive and selective H-point standard addition method (HPSAM) has been developed for resolving binary mixture of food colorants eosin and erythrosine, which show overlapped spectra. The method is based on the complexation of food dyes eosin and erythrosine with Fe(III) complexing reagent at pH 5.5 and solubilizing complexes in triton x-100 micellar media. Absorbances at the two pairs of wavelengths, 540 and 550 nm (when eosin acts as analyte) or 518 and 542 nm (when erythrosine act as analyte) were monitored. This method has satisfactorily been applied for the determination of eosin and erythrosine dyes in synthetic mixtures and commercial products.
Introduction
The term color additive can be applied to any dye, pigment or other substance artificially made or obtained from a vegetable, animal, mineral, or another natural source. Color 1 is a vital constituent of food and probably the first characteristic perceived by the human senses. Food coloring 2 is any substance that is added to food or drink to change its color probably, for economic reasons. These dyes are used to supplement and enhance natural colors 3 destroyed during processing or storage and substantially increase the appeal and acceptability of food stuffs.
Eosin 4 is an acidic florescent red dye resulting from the action of bromine on fluorescein. A red crystalline powder used in textile dyeing, ink manufacturing and in coloring gasoline, red sodium or potassium salt of this powder is used in biology to stain cells 5 and cytoplasm, collagen and muscle fibers for examination under the microscope and in cosmetic. It causes irritation and burning sensations of mouth, nausea, vomiting and it is carcinogenic in nature. Erythrosine 6 is a reddish -pink synthetic dye, which is water soluble and most popularly used as a food coloring agent and a host of other applications 7 such as printing inks, a dental plaque disclosing agent. It is also used in drugs and cosmetics, cocktails, tinned fruits, garlic sausage, scotch eggs and snack foods. It is highly toxic, causing various types of allergies, thyroid activities, anemia 8 and DNA damage behavior. It is also carcinogenic in nature.
In 1988, Bosch-Reig and Campins-Falco 9-12 presented a new technique, the H-point standard addition method (HPSAM), with which two species 13, 14 with overlapping spectra can be determined simultaneously. The basis of the method permits the determination of two species with extensively overlapped spectra. The method [15] [16] [17] [18] [19] is based on selecting two pair of independent variable in such a way that in each pair, the analytical signal, due to one of the species, is constant and for another one as different as possible. In this present work, H-point standard addition method (HPSAM) has been developed for simultaneous determination of eosin and erythrosine with Fe(III) as a complexing agent.
Experimental
Digitized UV-Vis absorption spectra were recorded using a Shimadzu 1800 spectrophotometer, with 10 mm quartz cell and measurements of pH were made with digital century pH-meter C p -901 using a combined glass electrode.
Reagents
All reagents used were of analytical reagent grade unless otherwise stated and double distilled water was used throughout the experiment. Stock solution of eosin and erythrosine were prepared in double distilled water. Further dilutions were made as and when required. 
Procedure

BIANRY -HPSAM
Appropriate amounts of eosin and erythrosine sample solution were taken in a beaker and pH 5.5 was adjusted by adding 2.0 mL sodium acetate/ acetic acid buffer solution, 3.0 mL of 0.1% Fe(III) solution and 2.0 mL of 0.5% triton x-100 were added and then standard additions of eosin or erythrosine when erythrosine or eosin was selected as the interferent were made respectively. The volume was made up to the 10.0 mL with double distilled water. A portion of this solution was taken and recorded the full range spectrum against the reagent blank and selected a pair of wavelength (550 and 540 nm) for eosin as analyte and (542 and 518 nm ) for erythrosine as analyte.
Results and Discussion
Absorption spectra of Fe(III) complexes with eosin and erythrosine overlap as shown in Figure 1 . Since the spectral bands of complexes overlaps the simultaneous determination of eosin and erythrosine is possible only using H-point standard addition method.
Effect of pH
The effect of pH 3.5 -9.5 on absorbance of Eosin -Fe(III) and erythrosine -Fe(III) is shown in Figure 2 . Eosin-Fe(III) complex showed maximum and constant absorbance in the pH range 3.5 -6.0 and it decreased at higher pH. Absorbance of Erythrosine-Fe(III) complex showed maximum absorbance at pH 5.5, therefore pH 5.5 was selected for simultaneous determination of eosin and erythrosine. 
Effect of surfactant
Various surfactants such as triton x-100, Tween-20, Tween-80, cetylpyridinium bromide (CPB), sodium lauryal sulphate (SLS) and cetyltrimethylammonium bromide (CTAB), were tried as solubilizing agents. Both for eosin-Fe(III) and erythrosine-Fe(III) complexes absorbance was maximum with triton x-100. So, for simultaneous determination of eosin and erythrosine, 2.0 mL of 0.5% triton x-100 was selected as the working micellizing agent for further studies. Effect of different surfactant is shown in Figure 3 . 
Effect of reagent concentration
Effect of different amounts of Fe(III) on the absorbance of eosin-Fe(III) and erythrosineFe(III) complexes was studied. The maximum absorbance in both the cases was observed when 1.5 mL of 0.1% Fe(III) was used for individual calibration. To ensure the complete complexation for simultaneous determination of eosin and erythrosine, 3.0 mL of 0.1% Fe(III) was used. Effect of different amounts of 0.1% Fe(III) is shown in Figure 4 . 
Accuracy and precision
Several synthetic samples with different concentration ratio of erythrosine and eosin were analyzed using HPSAM. The concentration ranges of eosin and erythrosine for construction of calibration graphs were 1.24 -6.86 µg mL -1 and 1.46 -6.59 µg mL -1 respectively. Several synthetic samples with different concentration ratios of eosin and erythrosine were analyzed using HPSAM. The results are given in Table 1 
Application of the method
Determination of eosin and erythrosine in lipstick
Lipstick was grounded with a mortar and pestle, 1.0 g sample (lipstick), digested with mixture of HNO 3 : H 2 SO 4 taken in ratio of (2:1). The mixture was heated up to 100 o C for one hour and then cooled. After cooling 5 mL of double distilled water was added to the sample and mixed. The residue was filtered, diluted with double distilled water up to standard volume. The sample solution was then analyzed by the developed procedure .The results are given in Table 2 . Determination of eosin and erythrosine in ink and fruit drink 25 mL of the sample was transferred to a 50 mL volumetric flask and made volume up to the mark with double distilled water and solution was analyzed by developed procedure. The good agreement between the obtained results and the known amounts in the sample indicate the successful applicability of the method. The results are given in Table 2 .
Conclusion
Simultaneous determination of eosin and erythrosine without the use of any expensive instrument has been done. This reduces the cost of applied method. No extraction step is required as determination has been done in micellar media and hence the use of toxic and carcinogenic organic solvents is avoided. Micellar systems solublized the insoluble complex, and eliminated the need of organic solvents extraction step in analysis. This reduces the toxicity of the applied method.
